Ubiquitin conjugation is not required for the degradation of oxidized proteins by proteasome.
Oxidatively modified proteins that accumulate in aging and many diseases can form large aggregates because of covalent cross-linking or increased surface hydrophobicity. Unless repaired or removed from cells, these oxidized proteins are often toxic, and threaten cell viability. Most oxidatively damaged proteins appear to undergo selective proteolysis, primarily by the proteasome. Previous work from our laboratory has shown that purified 20 S proteasome degrades oxidized proteins without ATP or ubiquitin in vitro, but there have been no studies to test this mechanism in vivo. The aim of this study was to determine whether ubiquitin conjugation is necessary for the degradation of oxidized proteins in intact cells. We now show that cells with compromised ubiquitin-conjugating activity still preferentially degrade oxidized intracellular proteins, at near normal rates, and this degradation is still inhibited by proteasome inhibitors. We also show that progressive oxidation of proteins such as lysozyme and ferritin does not increase their ubiquitinylation, yet the oxidized forms of both proteins are preferentially degraded by proteasome. Furthermore, rates of oxidized protein degradation by cell lysates are not significantly altered by addition of ATP, excluding the possibility of an energy requirement for this pathway. Contrary to earlier popular belief that most proteasomal degradation is conducted by the 26 S proteasome with ubiquitinylated substrates, our work suggests that oxidized proteins are degraded without ubiquitin conjugation (or ATP hydrolysis) possibly by the 20 S proteasome, or the immunoproteasome, or both.